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INTRODUCTION
The induction of the general anesthesia in patients on "a full stomach" or with an incompetent superior esophagus sphincter can result in regurgitation of the gastric content and pulmonary aspiration. The objective of rapid sequence induction (RSI) is to minimize the time interval between the loss of airway protective reflexes and balloon tube tracheal intubation [1] [2] [3] .
In 1946, Mendelson 4 related food intake and gastric content reflux with the loss of airway protective reflexes and pulmonary aspiration to general anesthesia. The consequence of bronchoaspiration is chemical pneumonitis, a severe inflammatory reaction of the pulmonary parenchyma. The protection of the airway against pulmonary aspiration is considered safe anesthetic practice.
The description of the induction technique in rapid sequence (RSI), with the goal of protecting the airway of aspiration of the digestive content in patients running this risk, improved and evolved since the introduction of succinilcoline -a depolarizing neuromuscular blocker used clinically since 1951 [6] [7] -and since the first description of the cricoid pressure maneuver done by Sellick in 1961 8 . The rapid paralyzation of the vocal cords and cardiovascular stability established rocuronium for use in RSI. However, the duration of the prolonged effect with an adequate dose (1.2 mg.kg -1 ) would cause limitation in its use. With the introduction of the sugammadex in the clinical practice in Europe, in 2005, and in Brazil, in 2010, studies to evaluate this drug's role in RSI began 9 .
RSI is broadly used in urgency and emergency anesthetic procedures, in patients with incomplete fasting and in obstetrics [1] [2] [3] [4] . It is also used in situations where, although there is no emergency, the risk of aspiration is high, as in diabetic patients with gastroparesis, gastroesophageal reflux disease and in digestive obstructive cases [1] [2] [3] 9 .
The "traditional" RSI technique consists in the positioning of the patient, pre-oxygenation, rapid injection of the pre-determined dose of the hypnotic, followed by the rapid-action neuromuscular blocker, pressure on the cricoid cartilage, avoiding positive pressure ventilation (PPV) before the tracheal intubation with the balloon tube 3, 11, 12 . However, the "traditional" RSI underwent variation with time and the medical practice, which prevented the creation of a standard protocol for the RSI 3 .
METHODS
After authorization from the Research Ethics Committee of UNIFESP\EPM, we administered the questionnaire to the anesthesiologists of the São Paulo Hospital (HSP) between March and April, 2007. All of the participants answered voluntarily and anonymously, after signed consent.
The questionnaire consisted of 60 questions about the fundamental points of RSI. The questions were divided in: preoxygenation, circuits, drugs used in the induction (opioids, hypnotics, and neuromuscular blockers), cricoid pressure techniques, intubation and difficult intubation.
The questions were answered individually, based on the experience of the anesthesiologist. The estimated time for the answers was 10 minutes. The data were tabled and submitted to descriptive statistical analysis.
RESULTS
Seventy-five questionnaires were applied. From these, 53 were adequately answered by the anesthesiologists and 22 were discarded due to more than 50% of questions left unanswered.
Anesthesiologists reported, on average, 11.3 ± 8.1 years of experience in their specialty.
All of the anesthesiologists always offer pre-oxygenation. The pre-oxygenation technique chosen was normal respiration (54%). The circuit of choice for most anesthesiologists to complete pre-oxygenation was the circular one (82.3%). Regarding the flux of fresh gases used in pre-oxygenation, anesthesiologists of the HSP preferred the option between 4 and 6 L.m -1 (44.2%). The fraction of the 100% O 2 (FiO 2 ) administered during the pre-oxygenation was chosen by all of the anesthesiologists (Table I) .
The anesthesiologists of the HSP position the patients for RSI in proclive (46.1%) or horizontal dorsal position (44.2%). Only 5.8% answered that they do not worry about the positioning of the patient, and 3.8%, in Trendelemburg.
All of the anesthesiologists reported to always administer an opioid during RSI. Most use fentanyl (83%), followed by alfentanil (9.4%), sufentanil (5.7%) and remifentanil (1.9%).
All of the anesthesiologists reported always administering a hypnotic in RSI. Most of the anesthesiologists chose propofol (74.5%), followed by etomidate (21.6%) and midazolam (3.9%). None of the anesthesiologists reported to chose thiopental or ketamine.
All of the anesthesiologists reported always administering neuromuscular blockers (NMB) for RSI. The succinylcholine was chosen, preferentially by 68.6%, followed by rocuronium chosen by 31.4%. When they were questioned about the reason they preferentially use a certain NMB, most (80%) chose the "beginning of the action", followed by the "prediction difficulties in intubation" (12%) and "side effects of other NMB" (8%).
The anesthesiologists of the HSP were questioned on whether they always do the cricoid pressure, or Sellick maneuver, during the RSI. All of the anesthesiologists reported positively. They were also questioned about who they asked for help when carrying out the cricoid pressure during the RSI. Most of the time, the help came from another doctor (75.5%), followed by the nurses (24.6%).
As for the moment in which they started the cricoid pressure in the RSI, the options were: on the awake, sleepy or unconscious patient. Forty nine per cent of the anesthesiologists began the cricoid pressure on the unconscious patient, 47.2% when the patient was sleepy and 3.8% when the patient was awake. When they were asked whether they knew the correct pressure to be applied on the cricoid, only 23.1% of the anesthesiologists answered that they knew, against 76.9% that reported they did not. Of the ones who said they knew the correct pressure, only two were correct (3.8%).
When questioned about when to release the cricoid pressure, most of the anesthesiologists (69.2%) released when the intubation was confirmed and the balloon was inflated, which 
is considered correct. However, an alarming 30.8% of the anesthesiologists released the cricoid pressure on an inadequate moment: when only the balloon is inflated (Table II) . The anesthesiologists from the HSP were questioned about several aspects of the tracheal intubation technique and its complications during RSI. About intubation failure, most of the anesthesiologists (71.7%) already experienced this urgency some time during a RSI. From the ones who mentioned a previous failure, the answer "only one" occurred more frequently (47.1%), followed by "three or more" (32.3%), and "two" (20.6%). The anesthesiologists also answered about regurgitation episodes during RSI, indicating whether they had already witnessed it, how many times and what conduct they chose to carry out. Of the anesthesiologists, 40% stated they already had regurgitation. From these, 75% reported only one episode, and 25%, two episodes or more. On the occasion, 58.6% aspirated their patients, 21.9% answered "other", and 19.5% positioned their patients in lateral position.
Anesthesiologists from the HSP were questioned about which device they ask for when faced with an unexpected and difficult intubation case during RSI. Their responses were they use a laryngeal mask in 35.5%, followed by a new attempt with a guide (20%), bronchoscopy (15.5%), airway surgery (6.7%), retrograde intubation (6.7%), Sellick ventilation (6.7%), bougie (4.4%) and others (4.4%).
DISCUSSION
This study has shown a broad individual variety of the RSI technique among anesthesiologists from the São Paulo Hospital, fact already reported by other authors. Morris et al. 1 applied a questionnaire to the anesthesiologists and resident doctors of the same specialty about the characteristics of RSI and its complications, identifying great variation on the technique. More recently, Koerber 12 also identified variations persistent on the ISR technique. The broad differences in ISR techniques practiced are possibly due to the absence of standard protocols in the institutions and medical literature.
From the studied sample in the HSP, all of the anesthesiologists always did pre-oxygenation, with various techniques. The pre-oxygenation with 100% oxygen fraction should always be carried out in order to guarantee patient safety, and avoid hypoxemia and desaturation, which generate an unnecessary risk of ventilating a patient without protect airways. The different existing oxygenation techniques have the goal of producing denitrogenation prior to the apnea period during the induction, displacing the alveolar nitrogen and substitution for oxygen. Thus, it allows the increase in the oxygen reserve and slows the beginning of the hypoxemia and arterial desaturation. The adequate time for pre-oxygenation varies between 2 to 7 minutes, for any technique that avoids the re-inhalation. The more modern equipments of anesthesia, coupled well with the mask, allow for an evaluation of the oxygen and nitrogen exhaled. The lack of adequate facial mask coupling cannot be compensated for the increase in time of oxygenation. Although all anesthesiologists knew that they should attach the mask well to the patient´s face, in order to not allow the entrance of environment air in the fresh gas mixture, not all of them would do it rigorously 1, 3, 4, 13 .
Most anesthesiologists of the HSP position the patients in proclive or horizontal dorsal for the RSI. The scientific literature is very divergent about the positioning. Moro et al. 2 affirmed that the patients should be placed in proclive, with the dorsum elevated in 30 degrees during the induction, in order to avoid vomiting. If vomiting occurs, the position should be immediately altered to head down, to avoid bronchoaspiration. Those who are against this practice affirm that the vomit is active, and the gastric material could reach the larynx and aspiration would be inevitable due to gravity. Others, still, affirm that the head down position would be advantageous, because the gastric material would not reach the trachea and it would be expelled naturally. There are a few that affirm that the neutral position would be easier to intubate 2, 3, 14 .
Opioids are almost always administered as a part of the RSI; however, they are not part of the traditional technique 10 . The older opioids had a slow beginning of action and were associated with haemodynamic instability, different from the new opioids. A reduction of the sympathetic stimulation to the laryngoscopy is attributed to the opioids; a combination with other supporting drugs, such as hypnotics, betablockers or lidocaine, seems to be more effective. For adequate cardiovascular protection, opioids should be administered minutes before the induction of the anesthesia. This can promote ventilatory depression and ineffective denitrogenation, being inappropriate in urgency and emergency scenarios. The administration of fentanyl (2 µg.kg -1 ), before the thiopental, propofol or etomidate, and succinycholine resulted in a more stable RSI than those without fentanyl. The alfentanil and the remifentanil have a faster beginning of action and seem to diminish the response to the laryngoscopy and intubation. In healthy patients, alfentanil (30 µg.kg -1 ) almost completely weakened their response to the manipulation of the airways 1-3,15-17 . Possibly, the choice of fentanyl among anesthesiologists of the HSP is due to the medication being broadly available in the Brazilian market, having a low cost and being relatively well known by the doctors.
The ideal hypnotic agent should provide loss of consciousness effectively and rapidly, provide quality of intubation, hemodynamic stability, and diminish the sympathetic response to the laryngoscopy. Sadly, this drug still does not exist. The thiopental was exhaustively studied. Historically, it was the hypnotic agent of choice in a fixated dose; however, associ- ated with hemodynamic stability, thus the ketamine seem to be the induction agent of choice for patients with that condition. Nonetheless, there is still uncertainty about its safety in patients with intracranial hypertension. The midazolam has a slow beginning of action. The etomidate is the induction agent most used in emergencies, possibly due to the hemodynamic stability associated with its administration; thus, adrenocortical suppression is reported, even after only one dose, more pronounced and unwanted in septic patients. The propofol showed adequate conditions of intubation, weakening the laryngeal reflexes in a more efficient way than any other drug; however, with the disadvantage of hemodynamic instability. There are reports that the intubation conditions are not modified by the induction agent when associated with the administration of low doses of succinylcholine 3, 10, 12, [18] [19] [20] [21] [22] [23] . The preferred choice of HSP anesthesiologists was propofol, which is adequate in RSI and frequent among anesthesiologists. The use of neuromuscular blockers (NMB) is a part of RSI. The succinylcholine was introduced in the clinical practice in 1951 and, despite its innumerous side effects, it continues to be used even today 6, 7 . Its popularity is due to its fast beginning of action -between 30 and 60 seconds -and limited duration. The short-lasting action is due to the rapid hydrolysis by the butyrylcholinesterase enzyme. However, there are reports of deficiency of the enzyme and prolonged action 24 . The incidence of serious complications, such as malign hyperthermia, fatal hypercalcemia, bradyarrhythmias and the increase of intragastric and intraocular pressure, has led to a search for nondepolarizing -type agents without these unwanted effects, but with a similar latency and duration. The rocuronium, an aminosteroid type of neuromuscular blocker of intermediary duration, has been used in patients with "a full stomach" due to its fast set-up of blockage in the vocal cords and relative cardiovascular stability. The choice of almost 70% of anesthesiologists of the HSP was succinylcholine, motivated by one factor unaffected by pharmacodynamic: the beginning of action. When one wishes a short latency and tracheal intubation conditions similar to those found with the administration of succinylcholine, rocuronium in doses higher than 1.2 mg.kg -1 should be used. Thus, these doses mean a longer action time, limiting its use in short procedures and mean a higher risk to patients with a possible difficult intubation, in the event that tracheal intubation fails. Since the introduction of sugammadex in the clinical practice in 2005, the role of this drug in RSI has been studied [1] [2] [3] 9, 25 . Alternative techniques have been used with the goal of decreasing the latency period of the nondepolarizing NMB, such as the administration of NMB in divided doses, using a small dose of neuromuscular blocker a few minutes before its paralyzing dose or of another neuromuscular blocker. This technique was named priming and the subparalyzing dose, priming-dose. Although ineffective to produce neuromuscular blockage, this first dose would occupy a considerable number of postsynaptic receptors, allowing a faster appearance of the effect of the second dose of the neuromuscular blocker. Thus, this technique is not risk-free, having among its side effects: muscular weakness, difficulty swallowing, hypoventilation, reduction in coughing capacity, reduction of pulmonary volume, and the potential of deterioration in oxygenation. Relaxation of the muscles of the pharynx can occur, increasing the risk of gastric regurgitation. Until this moment, there is no evidence of the benefits of the use of the priming-dose [1] [2] [3] 26 . The tracheal intubation without neuromuscular blockers should be reserved for those cases in which there are contraindication to the use of succinylcholine or use of nondepolaryzing neuromuscular blockers. It is important to highlight that inadequate conditions of intubation predispose trauma of the airway, intubation failure and difficulty of ventilation 1,2, 27 .
The cricoids pressure has been studied exhaustively by many authors. Since Sellick´s studies, when no patient vomited during the maneuver, the cricoid pressure was incorporated to the clinical practice. Thus, the authors questioned the maneuver, after reports of fatal aspirations occurred even when the technique was applied. It is impossible to determine to what extent these failures are related to an error in applying the maneuver. Some failures are due to the incorrect technique and uncertainty on when to start applying pressure, the adequate force and the moment to release. All of the anesthesiologists who participated in the research regularly perform the Sellick maneuver, but almost half of them begin the maneuver only after the loss of consciousness, which is not adequate, and practically no one knew the correct pressure to be applied in each moment. Evidence found in the literature is that cricoid pressure should begin when the patient is sleepy. Sellick 8 described it as a "strong" pressure what is currently interpreted as 10N (1 kg) on a sleepy patient and 30N (3 kg) when loss of consciousness occurs. If a lesser pressure is applied, a pharyngeal occlusion may not occur, and, if the pressure is higher, there may be difficulty in intubation. There are no descriptions as to the use of right or left hand and it is recommended to ask for help of a trained assistant for the maneuver. The authors against the application of cricoid pressure affirm that an increase of aspiration risk would occur, and that the premature application would propitiate vomiting. Thus, the low morbidity of the Sellick maneuver is, possibly, greater than the potential risks of bronchoaspiration 3, 8, 28, 29 . The maneuver should only be released when the intubation is confirmed and the balloon is inflated, or it results in risk of bronchoaspiration if the intubation is not correct.
The orotracheal intubation is a critical moment of RSI. Sadly, the difficulty with airway and intubation failure are more frequent during emergencies than in elective situations. Also, the clinician, when compared to anesthesiologists, seems to find greater difficulty in emergency intubations. This is an important discussion: would anesthesiologists have a greater intubating ability or create better conditions to carry it out? This discussion has been raised by Morris et al. 1 , in demonstrating that half of the interviewed anesthesiologists experienced at least one intubation failure in their career during a RSI, and at least a fourth of them were present when a regurgitation episode occurred. It is important to remember that the preoperatory evaluation in order to identify the airway is obligatory [1] [2] [3] 30, 31 . Of the evaluated anesthesiologists, around 70% had been present during an intubation failure and around 40% had been present during vomiting in the ISR. Facing intubation difficulties, anesthesiologists of the HSP answered that they first use the laryngeal mask, followed by a new attempt with a guide. None of the interviewed anesthesiologists answered that they would do an intubation in a patient awake or ventilation under the Sellick maneuver. Historically, the tendency is to avoid ventilating with positive pressure (PPV) during RSI, due to an alleged gastric insufflation and increase in risk of vomiting. More recently, some authors defended that ventilation under a mask and cricoid pressure limited to 20 cm H 2 O would be acceptable in RSI. These authors believe that gastric insufflation would only occur when using the Sellick maneuver, with pressure reaching 45 cm H 2 O. Some authors report that, even without the cricoids pressure, the limited ventilation of 15 cm H 2 O would be acceptable, because it would not distend the stomach. In fact, in Sellick´s original article, he affirmed that the PPV and the cricoid pressure could be carried out without risk [1] [2] [3] 8, 32 . The risk of ventilating a patient with "a full stomach" does not justify the ordinary use of PPV, unless when associated with a potential benefit, as in intubation failure cases and progression for desaturation and hypoxemia, in which PPV is applied under the mask in association with cricoid pressure 3, 33, 34 . Low adhesion to the use of bougie in the HSP group should be highlighted, which presents low cost, easiness of use, and is a valuable alternative in unexpectedly difficult airway cases 35 .
CONCLUSION
The rapid sequence induction is indicated for those patients who are in risk of gastric aspiration. Previous evaluation of the patient, preparation of anesthetic material, aspirator, complete checking of the equipment, positioning of the patient, pre-oxygenation, drugs chosen and the correct application of the cricoid pressure are part of the technique and provide safety.
The difficulty in establishing a protocol for RSI can be attributed to the constant evidences that science gives us, making updating information over the years good medical practice.
The available drugs can foster excellent conditions for tracheal intubation with safety, promoting a short period of latency, fast return of consciousness and spontaneous ventilation, if necessary. The choice of drugs should be based on the patient's physical state, hemodynamic stability and the potential side effects. A PPV is only recommended in emergency cases, when there is intubation failure and clinical deterioration. The cricoid pressure, although controversial, is still recommended due to lack of evidence for not applying it.
The results found in this study point to the partial adhesion of anesthesiologists of the HSP to the recommended rapid sequence induction technique, with certain points to be improved according to the evolution of scientific evidences.
ACKNOWLEDGMENTS
We thank the anesthesiologists from the São Paulo Hospital who answered the questionnaire, voluntarily participating in this research and making a little contribution to our infinite knowledge in the art of Anesthesiology. Still, I thank Professor Dr. Maria Angela Tardelli for her countless contributions in the revision of questionnaires and to Professor Dr. Flavia Ribeiro Machado for reapplying the questionnaire in the Intensive Medicine environment.
